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hydrate thereof, processes for their preparation, pharmaceutical compositions containing them and their use 
in therapy as dopamine-/3-hydroxylase inhibitors. 
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FIELD OF THE INVENTION 

This Invention relates to novel compounds that inhibit dopamine-hydroxylase. 

5 

BACKGROUND OF THE INVENTION 

,„ ^^^^^^csyrthetic pathway, tyrosine is converted In three steps to norepinephrine (NE) 
nSS y f^^yfatertne (DOPA) and dopamine (DA). Define T^Sed to 
norepine^rine by dcpamine-/H 1 ydroxy^ (DBH) in the presence of oxygen andascorbic add 

(198? reSevS ^^^fSlf^l Wemshliboum. Rtoyo Clin.' ProoSS. 39 

iZL compounds that inhibit catecholamine activity by acting upon^&eneTtri c recepto rs 

"ij™^. teveb - 1,1 addillon to Procucfing an antihypertensive effect, inhibitors of NE svthesis are 

Se rSTn?^' "**» of DBH aSS I h^eticS 

.wSfo?!^^^ te«te. «hfch as reported by" Ehrrefch et al. "New /^hypotensive Druos" 

ir^^'^^Kf^f:. te vasodnato r acevftTat certaJn^SSoT ^' 

«» a . . ab ° lw " * (W to reduce * P"*** tonnation of gastric ulcers in ratebv Hidaka 

zt^^T^tZ™** 1TO 

Anumber of DBH inhibitors are known. These generally are divided into two classes namely metal 

^SX^^TlZ? ^^ine anatooues^enC' « T 

i2T£d i5S5S^? J2, Ne ^ )harmacoto 9y.'' Vol. 4. ed. by Youdlm et aL. John VWIeyi Sor£ 
!^ g\ 1 ^1 18 L!^ 1 £* bWn - fiSGSSSt fiat ISD. 77 (1968). reveiw DBH inhibitors. The taml 
report tat many potent DBH inhibitors have a hydrophobic side chain of size comwwEetT taraZc 
s2 IE """^SJS. f*^ to suggest tat incorporation of a terminal hyd^SH a^o J5£ 
side chain on a phenthylalamine analogue may yield potent inhibitors 
Known DBH inhibitors include: 

M ri,wJ!? ^* CylpiC0 . BniC ^ [see. Suda et aL. Chem. Pharm. BulL 17. 2377 (1969) • Umezawa et aL 
SSSll^lL^ ? (1973)!^ eTaTleS: 

Scfiz^^ 78 ' " y "° 21 * 11 . 755 (1 980) ; cnaxton eTa," &TT 

(b) BRL 8242 [See Claxton et aL. Eur J. Pharmacol. 37. 179 neomt 
287 0 ^ tofcteote -^ tSee. Hantogjlgw (1973) ; Fuller et al. Ad* Enzyme ReguUS. 

(d) atatitoted thioureas (See. Johnson et aL. J. Pharmacol. Exp. Ther. 168, 229 (1889)1 • and 

« Thef i^5^S? - D . ff8Cf ? B - BtoP^ 5. 215 (1882) ; VaTTolr Sd^Tit jL^^aTnTacoT Exp 
40 JJW; Ifl. 74 (1983) ; Bloom. Ann. N.Y. Acad. Sd 107 «th (ion*)] , ^ marmacoi. tay. 

« to addition to t» above compounds. Rumi et at, » amoco at 36 260118801 ««,, «i™ 
oftoSfS U^L"" 4 ^*' I*** act* and •taM««JZd^ta 
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Hn European Patent Application No. 125.033 (published November 14. 1984) a series of 1 -phenyl and 1- 
phenytolkyfirnidazole compounds having a mercapto or aflcyhhio group in the 2-positSon are disclosed 
These compounds are described as having DBH inhibiting activity. 

United States Patent No. 4,487, 781 describes several methylpyridine derivatives isolated from the 
fermentation broth of a strain of StreptovertidlBum. These compounds inhibit DBH activity. 

United States Patent No. 4332,331 describes various 14)enzyl-2-aminomethyl imidazole derivatives that 
inhibit DBH activity and Indudes pharmaceutical compositions containing these derivatives and methods of 
using these derivatives to inhibit DBH activity. 

Nonspecific, often toxic effects to known DBH inhibitors have obviated clinical use of these com- 

pounds. Fusaric acid, for example, is hepatotaxte. See. for example, Teresawa al., Japan. Or. J. 35 339 

(1971) and references cited therein. Presumably, the picofinic acid structure interacts wHhTn"Sr^ber of 

metaltoprotems and enzymes non-epecfficalry to produce the observed side effects. 

\ ******* *ibstituted-1 £4-triazole^thiols having the following structure have been synthesized pre- 
viously 




in which 

n is 0 aiKJ X is hydrogen. CHs. OCH* OCHjCH* OCH 2 CH 2 CH(CH 3 fc Br CU CFi NO* or COOH, or 
combinations of the above; and 
n is 1 and X is hydrogen 

a*J^!£' ^T" ***** 76;135847w: Chem- AWr- 88:170043; Cbem. Abstr. 67:38283; Chem. Abstr. 
94:65563; Chem. Abstr. 84:44070; Chem Abstr. 7336594; Chem. Abstr. 89:215405. 

Certain 1 -araOcy lsubstituted-1 azole-5-thiols also have been prepared previously. These known 
compounds include compounds having the following formula: 



so 



ss 



in which nisOor 1. See. e.g. Chem Abstr. 7459310: Chem. Abstr. 74:111161: Chem. Abstr. 75:146214: 
Chem. Abstr. 7037729: Chem. Abstr. 79:66362: Chem. Abstr. 8054530. 

Absent from the above references disclosing the 4-aralkykaibstfojtecM ,2.4-triazo)e-3-thiol and 1-araJkyl- 
s^itite^1Z4^riazote^-thiol compounds, however, is any suggestion that these compounds possess 
activity as dopamine-hydroxylase inhibitors or are efficacious in the treatment of diseases, such as 
hypertension. In which reductions In dopamine- /3-hydroxylase activity produce therapeutic benefits. These 
compound have been employed as reagents In photographic and electrorecording processes and analyt- 
SrtT^ 8 ' ^' S n 0< ^ eSe com P° unds nave been used as fungicides, herbicides, and pesticides. 
Additionally, certain of these compounds were found to inhibit the growth on mice footpads 'of leprosy- 
causing bacteria. 

SUMMARY OF THE INVENTION 

The present invention resides in the discovery that DBH is inhibited by substituted 3Hnercapto-4- 
aralkyl-5H(4-alkyl-l^ipera2Bnyr)methyl>1A4-Wa2ole and substituted 3-alkylthio-»-aralkyh5-[(4-alkyH- 
SZT ny, ^ ett p rl J- 1 ^ 4 ' tria201 * compounds. These compounds are potent and produce prolonged DBH 
■nh(b.tion without significantly inhibiting cytochrome Percontaining mixed function oxidases. 
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3-™»«Pto-4-benz^ 

UA^^iU^n^Z^J^^/?, suo&ct an effective amount of a substituted 3^ercapto-4-araJkvt-5- 

m^l^^l^ " ' ****** 

.^^^pSs^sr^ ~" pmi *~ — - - 

DETAILED DESCRIPTION OF THE INVENTION 

The presently Invented compounds that Inhibit DBH have the following formula: 




(I) 



35 



50 



55 



in which: 

assess ^r^z^t^^^ 

R and R* independently are hydrogen or Ci^alkyt and 
any pharmaceutically acceptable salt or hydrate thereof 

v ~ Twmuia wneretn the triazoJe moiety has efther of the below formulae: 

— x z^**- • 

^ 

pubHshed references or can be SSd r^' ^ ber«aJdehydes are known and described in 
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Srill TZ^t^jT't 'J™ PKpar&CS ^ N^^P^nes by processes such as shown in 

221^^112?^ 'r^ 9 ** **** **" w WESSJSSS 

vanoustower alky I alcohols, olmethylformamlde. or. preferably, ethyl acetate 

*ZJw(T * tetrahydrofuran. diethylamide, preferably ethanol to yield acyK 
^ her * *o synthetic routes thereafter can be employed to prepare the 3^eicaotc-4-araTRvl-Wf4- 
t^^'T^t^ COmP ° UndS « * e ^^ZZ S^XSKE 

Compounds of the invention in which R is C t^aikvl are oreoamri h v fl nvv^^ ~ 

^SL'".™''' 1 '' T!? " mW,yl chlo * B ' » W** «*«*. can bHSZ* to^S 
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* pr !^ n ^ me t***rty denied compounds of Formula I, novel intermediate compounds of the 
following formula were synthesized: 



70 



75 



0 



^CH2~0-NH-NH-0-NH- (Ol2) n 




In which 



« 2^! C 'jlfS CN ', S02NHa C00H ' 0H « CH0 - °i- altoxy. CHjOH, CF3. SO^H, 
5**** or CO^Ha,., wherein a is 1-5. or any accessible combination thereof of up to 5 substituents; 

x ff is hydrogen or Cm afcyL 

_^ph^mac^ly acceptable acid addition salts of compounds of the invention are formed with 

TSZST^ ''"I" 9 ° f9aniC " in0fBanic **** m «hods known to the art For example, the bSe 
fe reacted wrth an moronic or organic acid in an aqueous miscibte solvent such as ethanol «n isolated 

m^^ZZVl S0 ' Ven L 0r in *" 8qU80US immisdbte »*™ the acid is soluble me^Tsuch 

n ^S B ^!!L! 0 ^ U,a ' COmp0unds lnhibit DBH activity. *ey have therapeutic value as diuretic, 
nahuretc. <^.oton,c. antihypertensive, and vasodilator agents as well as ^ulcerogenic and an* 

rafale I are the compounds of the Invention and a pZfSoe compel 
SSL ^22" 59 °- 665 *at were tested for in vitro DBH inhibition by a^SSart 

prowdure or assaying conversion of tyramine to octopamine in the p7e^ce of DBH. J. J Pisano etal 

SSrlvS^Ar 568 (1960) - ° Ctopamin9 ~ —lowing sodSm penodaT^ 
» 1°^ T^^^l by measunng spectrophotometric absorbance at 330 nm. In Table I. inhibition is 
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Table I 



Compound DBH IC 30 P-450 IC ZQ 

3-mercapto-4-benzyl-5- 9.0 x 10~5m 700 u M 

[ ( 4-methyl-l-piperazinyl) - 
metl*yl]-l, 2,4-triazole 
hydrochloride 

" 3-mercapto-4- ( 3-f luoro- 6.0 x 1Q- 5 M 375 u M 

benzyl) -5- [ ( 4-methyl-l- 
piperazinyl) methyl] -1, 2,4- 
triazole 

3-mercapto-4-(3,5-difluoro- 5,0 x 10~5 M 350 uM 
benzyl) -5- [{4-methyl-l- 
piperazinyl) methyl] -1, 2 r 4- 
triazole 



I-(3,5-difluorobenzyl)-2- 1.2 x 10" 6 M 12 uM 
mercapto imidazole 
25 (Reference Compound) 

Ihe compounds fisted In Table I also were evaluated for their ability to inhibit cytochrome P450- 
depeadent mixed function oxidase catalyzed deethyiation of ethoxycoumarin by the procedure of Greenlee 
and Poland, JL PharmacoL Exp. Ther.. 205, 596-605 (1978). When compared to the reference compound, 
go *e compounds of the invention also are potent OBH inhibitors but are from approximately 30 to 60-fold less 
potent as mixed function oxidase inhibitors. 

Further, spontaneously hypertensive rats were treated with a suspension or solution of 3-mecapto-4- 
beray^(4-metfy^ or 3-mofcapto-4^fluorobenzy^ - 

pperaanyrhmethyfl-l ,2.4~tria2o!e at a dose of 50 mg/kg intraperitoneal, and mean arterial Wood pressure 
35 was monitored for 260 minutes using indwelling cannula* In the tail arteries. When compared to vehicle- 
treated controls, the animals treated with each of the compounds exhibited significant Wood pressure 
reducfions inmn 30 minutes following treatment The maximal blood pressure reductions were approxi- 
mately 25 and 40 mmHg, respectively, for each of the administered compounds. 

The compounds of Formula I can be incorporated into convenient pharmaceutical dosage forms such as 
40 capsules, tablets, or injectable preparations. So&d or liquid pharmaceutical carriers can be employed. Solid 
carriers include, starch, lactose, calcium sulfate dihydrate. terra alba, sucrose, talc, gelatin, agar, pectin, 
acacia, magnesium stearate, and stearic acid. Liquid carriers Include syrup, peanut oil. oBve oil, saline, and 
water. Similarly, the carrier or diluent may include any prolonged release material, such as glyceryl 
monostearate or glyceryl distearate, alone or with a wax. The amount of solid carrier varies widely but 
45 p rck fab ? y ' *® from about 25 m 9 to about 1 g per dosage unit When a liquid carrier is used, the 
preparation will be in foe form of a syrup, elixir, emulsion, soft gelatin capsule, sterile injectable liquid such 
as an ampoule, or an aqueous or nonaqueous liquid suspension. 

The pharmaceutical preparations are made following conventional techniques of a pharmaceutical 
chemist involving mixing, granulating and compressing, when necessary, for tablet forms, or mixing, filling, 
so and dissolving the Ingrecfients, as appropriate, to give the desired oral or parenteral products. 

Doses of the present compounds of Formula I in a pharmaceutical dosage unit as described above will 
be an efficacious, nontoxic quantity selected from the range of 0.1-100 mg/kg of active compound, 
preferably 0,1-50 mg/kg. The selected dose Is administered to a human patient in need of DBH Inhibition 
from 1-6 times daily, orally, rectalfy, by Injection or continuously by infusion. Oral dosage units for human 
55 administration preferably contain from 1 to 500 mg of active compound. Parenteral administration, which 
uses lower dosages Is preferred. Oral administration, at higher dosages, however, also can be used when 
safe and convenient for the patient 
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--•The method of this invention of inhibiting DBH activity in mammals, including humans, comprises 
administering internally to a subject in need of such inhibition an effective DBH Inhibiting amount of a 
compound of Formula I. 

The following examples are illustrative of preparation of Formula I compounds. The examples are not 
Intended to emit the scope of the invention as defined hereinabove and as claimed below. 



EXAMPLE 1 

3-Mercaoto-4^r>2Yl-54(4Hmrt^ 3.4-triazde 

Methyl chloroacetate (83 mL. 0.10 mole) was added to a solution of N-methytoiperazine (24.4. ml, 022 
fnofe*ln ethyl acetate (140 mL) and the mixture was stirred for 17 hours. The reaction mixture was filtered 
and the solvent was removed under vacuum. The resulting oil was dissolved in methylene chloride- 
memanol (9:1) and purified by flash chromatography (silica) to give 2^4-memyM-piperazinyl}acetic add. 
methyl ester as an oil (16.3 g, 85%). 

A solution of 2-(4*netiiyM-dperazinyl) acetic acid, methyl ester (163 g.. 0.0946 mole) and hydrazine 
monohydrate (7.0 ml, 0.142 mole) in ethane! (100 ml.) was refluxed for 17 hours and the solvent was 
removed under vacuum. The residue was triturated with ether with cooling at -78* and the resulting solid 
was filtered. The product was triturated again with ether-ethyl acetate to give 2-(4-me%H-piperaany)) 
acetic acid, hydrazide as a solid melting at 87-89»C (834 g, 55%). 

A solution of 2-{4-methyM-piperazinyl) acetic add. hydrazide (238 g., 0.015 mole) and benzyl, 
'sothiocyanate (2.0 ml, 0315 mole) in ethanol (75 ml.) was refluxed for 1 hour. Addtional ben- 
zynsothiocyanate (1.5 mL) was added and the solution was refluxed for 15 minutes. The solvent was 
removed under vacuum and residue was triturated with ether. The resulting solid was filtered and 
reoystallized from ethanol to give W4-melhyM-pi,x^nylacety1H^^ (4.56 g, 

85%). 

Crude H4-memyM-dperazinylacetyl^ was added to a solution of sodium 

ethoxide [from sodium (030 g, 0339 mole) in ethanol (100 mL)] and the solution was refluxed for 17 hours. 
The mixture was filtered and the solvent was removed under vacuum. The resulting dl was dissolved In 
water and the solution was acidified to pH 7 with 10% Ha The crude product was filtered and 
reoystallized from ethanol to give 3-mercapto-4-benzyl-5-[(4-methyl-1 -dperazinyl>-methyl}-1 ,2.4-triazole a 
solid melting at 223-225'C (3.0 g, 76%). 

EXAMPLE 2 

3-Mercapto^H3-fluorobenzvr^ 3,4-triazole 

A solution of 3-flucrobenzylamine (636 g, 035 mole) In ether (10 ml) was added dropwise to a 
sojjtion of dicyciohexykarbodiimide (103 g, 0.05 mole) and carbon disulfide (20 ml, 0333 mole) m ether 
(W ml.) at -5 to -10'C and the mixture was stirred for 17 hours at 25*C. The mixture was filtered, and the 

m 9 !!^ ren,0Ved Under vacuum - ***** oilwas dissolved in hexane-ethyl acetate (19:1). filtered 
and the solvent removed under vacuum. The dl was then dissolved in hexane-ethyl acetate (9:1) and 
purified by flash chromatography (silica) to give 3-fluorobenzyfisothlocyanate as an dl (9.14 g, 97%) 

Absolution of 2-(4-methyM-piperaziny1) acetic add. hydrazide (238 g, 0.015 mole) and 3-fluoroben- 
zylisothiocyanate (2.52 g, 0315 mole) in ethanol (30 mL) was refluxed for 17 hours and the solvent was 
removed under vacuum. The residue was triturated with ether and the resulting soCd was filtered and 
reovstellized from ethyl acetate to give 3^nen^pto-4-{5-fhio ro ber^h5K(4^ethyl-1 -pTperazinyiJmethyl]- 
13.4-tnazole as a sdid melting at 1793-1803»C (230 g, 48%): 
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EXAMPLE 3 

3-Mercapto-4K3,5^fiffu^^ methylH ,2.4-trtazole 

5 A mixture of 3£^uorobenzonforne (13.9 g„ 0.10 mote) in methanol t(140 ml), saturated with 
ammonia} and Raney nickel was shaken under hydrogen {50 psi.) for 1.5 hours and the solution was 
decanted from the catalyst The solution was filtered, evaporated to an oil, and dissolved In ethyl acetate. 
The ethyl acetate solution was extracted twice with 1N HQ (75 ml.) and the aqueous solution was washed 
onwnrith ethyl acetate, made basic with 10% sodium hydroxide, and extracted with three portions of ethyl 

io acetate (100 mL). The ethyl acetate solution was washed with water and brine, dried, and the solvent 
removed under vacuum. The residue was diluted with ether, filtered, and the solvent was removed under 
v^cytgn to give 3,5-dfflix>robenzylamIne as an oD (11.7 g., 82%). 

A- solution 3^fi«uoroben2ylamlne (11.6 g^ 0D81 mole) in ether (20 ml.) was added dropwise to a 
solution of dicyctohexytearbocfiimide (16.7 g., 0.081 mole) and carbon disulfide (32.4 ml., 0.539 mole) in 

is ether (100 ml.) at -5 to -10-C, and the mixture was stirred for 17 hours at 25 The mixture was filtered 
and the solvent was removed under vacuum. The resulting oil was dissolved in hexane-ether (19:1), filtered, 
andthe solvent removed under vacuum. The oil was then cfissolved in hexane and purified by flash 
chromatography (silica) to give 3^Kfifluorob«t2yfisothidcyanate as an oil (5.40 g M 36%). 

A solution of 2-(4-methyM-piperazirryl) acetic add, hydrazkJe (3.44 g., 0.020 mole) and 3,5-cfifluoroben- 

20 zyBsothiocyanate (3.70 g., 0.020 mole) in ethanol (40 mL) was refluxed for 17 hours and the solvent was 
removed under vacuum. The residue was triturated with ethyl acetate-ether and the resulting solid was 
filtered and recrystaJOzed twice from ethanol to give 3-mercapto-4-(3, 5^ifluoroben2ylh5-{4-(methyH- 
Piperazinyl)methyf]-1 ,2,4-triazole as a solid melting at 200-201*0 (4.60 g.. 68%). 

25 

EXAMPLE 4 

3- MetrrytthiCH ^ 

so The reaction of 3-mercapto-4^nzyl^4-methyl-1 -plpera2inyi)methyl3-1 ,2,4-triazole prepared as in Ex- 
ample 1 with methyl iodide and sodium methoxide in methanol by standard techniques yields 3-methyrthio- 

4- benzyi-5-[(4-methyM -pipera2inyr)methyl}-1 ,2,4-triazole. 



as EXAMPLE 5 

3-Mercapto^H3-ohen^ 

The process of Example 1 wherein benzyiisothiocyanate is replaced by 3-pherrylpropyWsothiocyanate 
40 yields 3-mercapto-4-(3iDheny^ 



EXAMPLE 6 

45 3-Mercapto^3-methoxvben ^ .2.4-triazole 

The process of Example 1 wherein benzyiisothiocyanate is replaced by 3^ethoxybenzy0sothiocyanate 
yieWs 3^ercapto-H3^r«th<^ 

50 

EXAMPLE 7 

3-*tert^to-4-r>^ ,2,4-triazole 

65 Reaction according to standard procedures of boron tribromide (40% BBr 3 in methylene chloride) with 
3~mercapto^H3*^^ ln me thylene chloride 

yields 3^ercapto-4-(3-hydrr^ ,2,4-triazole. 
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EXAMPLE 8 

3-Mercapto-4-benzy W(4^oovH^)iperazinvl)-fnethyl)-1 ,2,4-triazote 

The process of Example 1 wherein N-methylpiperazine is replaced by N-propylpiperazine yields 3- 
mercapto-44»nzyl^4ixopyi-1^pera2iny0^ 

EXAMPLE 9 

The process of Example 1 wherein benzylisothiocyanate Is replaced by 3-bromobenzynsoihiocyanate 
yields 3^ercaptCHK3-bromobei^^ Z4-triazole. 

" ; 

15 EXAMPLE 10 

The process of Example 1 wherein benzyOsothiocyanaie is replaced by 3-ethylbenzyIisothiocyanate 
yields 3^ercapto-4-{3^yibenzyl>.5K(4^ethy 1-1 -pipera2hry l)methy i)-1 A4-*iazoJ* 



10 
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EXAMPLE 11 



The process of Example 1 wherein benzylisothiocyanate is replaced by 3-cyanobenzyIisothiocyanate 
yields 3^ercapto-4^3^anobenzy^ 

EXAMPLE 12 

The process of Example 1 wherein benzylisothiocyanate is replaced by 3-acetaxy benzyl isothiocyanate 
so yields 3™rcapto-4-<3-acetoxy^^ 

EXAMPLE 13 

35 The process of Example 1 wherein benzylisothiocyanate is replaced by 3-trifluoromethylben- 

zyfisothiocyanate yields 3-mercapto-4-<3-trif1uc^^ 
triazole. 



40 EXAMPLE 14 

The process of Example 1 wherein benzylisothiocyanate is replaced by 4-nitrobenzyiisothiocyanate 
yields 3^nercapto^4-nitrobenzy lhH(4-methy 1-1 -piperazinyDmethya-1 ;2.4-triazole. 

45 

EXAMPLE 15 

The process of Example 1 wherein benzfisotWocyanate Is replaced by 4-hydroxyfnethylben- 
zyBsothiocyanate yields 3^ercapto^4*ydroxyme%lb^^ ,2,4- 
60 triazole. 



55 



11 



0 261 804 



"EXAMPLE 16 

An oral dosage form for administering the presently Invented compounds Is produced by screening, 
mixing, and filfing into hard gelatin capsules the Ingredients In the proportions shown In Table III, below. 

5 



10 



IS 



20 



Table III 



Ingredients Amounts 

3^ercapto-4-benzyl-5-[(4-methyl-l- 50 mg 

piperazinyl) methyl] -1, 2, 4-tr iazole 

magnesium stearate 5 ^ 

lactose 7 , m/t 

7o mg 



EXAMPLE 17 



The sucrose, calcium sulfate cBhydrate, and Formula I compound shown In Table IV below, are mixed 
2s and granulated in the proportions shown with a 10% gelatin solution. The wet granules are screened, dried, 
mixed with the starch, taJc and stearic acid, screened and compressed into a tablet 



30 



35 



Table IV 

Ingredients Amounts 

3-Mercapto-4-(3-fluorobenzyl) -5- ({4- 100 mg 

methyl-l-piperazinyl)methyl] - 
1/2, 4-tr iazole 

calcium sulfate dihydrate 150 mg 

sucrose 20 mg 

sfcarch 10 mg 

talc 

stearic acid 



45 5 rag. 



3 mg 



50 EXAMPLE 18 



3-Merapto^.5Kfi^^ hydrochloride. 75 mg. 

is dispursed in 25 ml of normal saline to prepare an Injectable preparation. 

White the preferred embodiments of the Invention are illustrated by the above, it is to be understood 
65 that the invention is not limited to the precise instructions herein disclosed and that the right to all 
modifications coming within the scope of the following claims is reserved. 
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Claims 



1. A compound of formula (I) : 



5 



SR 




(i) 



TO 



x- 




I 

N 



N-H' 



75 



in which 



X is H. F, CI. Br, I C |a4 alkyl B CN, NOs. SO2NH2. COOH. OH. CHO. C,^alkoxy. CWH, CF* SO2CH3. SCfeGFj. 
or CQ£aHfa»i wherein a is 1-5. or any accessible combination thereof of up to 5 substituents: 



R and FT independently are H or Ct^alkyi. or any pharmaceutical^ acceptable saft or hydrate thereof. 

2. A compound according to claim 1 that is 3^ercaptCHW)enzy^(4-m^ 
1£4-triazole. 3^ercapto-4^fluorobenzyth5{^^ or 3-mercapto- 

4-{3.5^ifluorobenzylh5-I(4-methy H -piperazinyl)-methy1}-1 A^triazole. 
25 3. A pharmaceutical composition comprising a compound of formula (I) as defined in claim 1 or any 
pharmaceutical^ acceptable salt or hydrate thereof and a suitable pharmaceutical carrier. 

4. A composition according to claim 3 in which the compound formula (I) is 3-mercapto-4-benzyi-5-{(4- 
methyM -piperazinyl)methyf}-l A4-triazole, 3-mercapto-4^uoroben2y<h54(4-methy hi -piperazinyi}methy!> 
1,2,4-triazole, or 3-nwcapto^3.wmuoroben2yl)^(4-rn or a 

30 pharmaceutically acceptable saft of hydrate thereof. 

5. A compound of formula (IV) : 



35 



40 




(IV) 



in which X R' and n are as defined in claim 1. 

6. A process for preparing compounds of formula (I) as defined in daim 1 that comprises reacting a 
45 compound of formula (II): 



20 



n is 0.5; 



CH CONHNH 
1 * 2 



50 




(ID 



55 



wherein R is as defined in claim 1 with a compound of formula Oil): 



13 
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X-T J (III) 



70 



wherein X and n are as defined in daim t, 
to form an intermediate of formula (IV) : 



/ -C-NH-NH-C-NH- ( CH, ) —// \ 



16 



(IV) 



H ' 

20 ^Z?n?J!^ " ^ 88 defined ln cWm 1 ' f0 " 0wed «* cycnsafion to form a compound of formula (I) and 
optionally thereafter : 

WhSfchH ^ d 3lkjl ky,afin9 ^ C ° mpOUnd0f fom,ula (l) 80 tomed t0 a compound of formula 

• forming a pharmaceutlcally acceptable salt or hydrate thereof. 

* * P^^ com P ounds <* form"«a 0) as defined in claim 1 that comprises cyclisation of 

a compound of the formula fM : 



30 



N 

O 

N 



CH 2 -C-NH-NH-C-NH- ( CH 2 ) 



(IV) 



wherein X. R* and n are as defined in claim 1 and optionally thereafter 
40 l)tZl^^^^^ m ^ ^V™* °* fonnufa < !) 30 fonTH * to * compound of formula 

° forming a pharmaceutical acceptable salt or hydrate thereof. 

8. A compound according to daim 1 for use as a therapeutic agent 

9. A compound according to daim 1 for use as a dopamine-hydroxylase inhibitor. 
45 10. A compound accorcfing to daim 1 for use in the treatment of hypertension. 



55 
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Claims for the following Contracfing States : AT and ES 
1 . A process for preparing compounds of formula (I): 



10 



15 




(I) 



in wjiich : . 

X is H. F. O. Br, I, C t^alkyl CN, NO*, SQ2NH& COOH, OH, ataxy. CH2OH. CFi SOjCHs, SO2CF3. or 
COjCaH^^t wherein a is 1-5, or any accessible combination thereof of up to 5 substituents; 

R and R' independently ar H or d-^alkyl, or any pharmaceutical^ acceptable salt or hydrate thereof that 
comprises reacting a compound of formula (II): 



25 



CH o C0NHNH o 
| 2 2 



30 



35 



Q 



(ii) 



wherein R* is as defined for a compound of formula 0) with a compound of formula (III): 



40 




(CH_) -N»C=S 
z n 



(III) 



wherein X and n are as defined above, 
to form an Intermediateof formula (IV) : 



so 



55 



S 



6 



CH 2 -C-NH-NH-C-NH- (CH 2 ) 




(IV) 



wherein X, R- and n are as defined for a compound of formula (I) followed by cydisation to form a 
compound of formula (I) and optionally thereafter 

• when R is hydrogen, alkylating the compound of formula (I) so formed to prepare a compound of formula 



15 



0 261 804 



s 



(l)to-*r^RteC^alkyfc 

• forming a pharmaceutfcaHy acceptable salt or hydrate thereof. 

Z A process for preparing compounds of formula (I) as defined in claim 1 that comprises cycOsation of 
a compound of the formula (IV): 



jo 



15 




O S 
CIlj -C^NH-NH-C-NH- (CH- ) 



2'n 

\ — Ay 

(IV) 



wherein X, R and n are as defined in claim 1, and optionally thereafter : 

m7 her L." fe hydr0Qen ' alkyWng the compound of formula (I) so formed to prepare a compound of formula 
(0 in which R.is Ci-iaflcyl; 

20 ° forming a pharmaceutical^ acceptable salt or hydrate thereof. 

a A process according to either claim 1 or 2 in which cydtsation Is carried out In the presence of a C 
«aikanoL 

4. A process according to claim 3 In which the alkanol Is ethanol. 

5. A process according to either claim 1 or 2 In which the cycfisation of a compound of formula (IV) is 
^ carried out in the presence of an aicohoRc base. 

6. A process according to claim 5 in which the alcoholic base is d^altodde in the corresponding c 
^aucanol- 

7. A process according to claim 6 in which" the c^alkoxide in the corresponding C w alkanol is sodium 
etnoxide in ethanol. 

30 a A Process for preparing compounds of formula (IV) as defined In daim 1 that comprises reacting a 
compound of formula (II) as defined in claim 1. with a compound of formula (III) as defined In claim 1. 

9 / Process according to claim 8 in which reaction of a compound of formula (II) with a compound of 
formula (110 is carried out in the presence of an inert organic solvent 

10. A process according to any of claims 1 to 7 wherein the compound prepared is 3-mercapto-4- 
35 benzyl-S-K^-mettyl-l -piperazinyt)methyl>1 .2,4-triazole, 3^ercapto-4^3-fluorob8n2yO-5-{(4-rnethy i-1 - 

piperaanyl)methyO-1A4-triazote or 3-mereapto-4H3-5-difluor©be^ 
1 *2,4-tnazoio. 

11. A process for the preparation of a pharmaceutical composition which comprises bringing into 
association a compound of formula (0 as defined in claim 1 and a pharmaceutically acceptable carrier. 

40 1ZA Pharmaceutical composition according to claim 11 in which the compound of formula (I) is: 3- 
m^to-4-ben2y^(^^ 3Hnercapto^fluoroberttyl>*[(4. 
m^yl-l^pera2irr/r)methylhl^4-Wa2ole or 3^ercapto^H3-5<lrfluorober^ 
metnyf>1 ,2,4-triazole. 



4$ 



so 



55 
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Claims for the following Contracting State GR 

1. A process for preparing compounds of formula (I): 



10 




(CH 2>n 




(I) 



IS 

In which : 

X is H. F, a. Br. I, d^aflcyl. CN. NO2. SOjNHj. COOH. OH, CHO, Ci^alkoxy, CHzOH. CF3 SO2CH3. SOiCFi 
or CCbC.Hz,*, wherein a is 1-5, or any accessible combination thereof of up to 5 substituents; 
20 n is 0-5; 

R and R' independently are H or C i^alkyi. or any pharmaceutical acceptable salt or hydrate thereof that 
comprises reacting a compound of formula (II): 



26 



30 



CH 2 CONHNH 2 




(ID 



wherein FT Is as defined for a compound of formula (!) with a compound of formula (ill): 



40 




<CH 2 ) n -N»C3 S 



(III) 



wherein X and n are as defined above, 
to form an intermediate of formula (IV) : 



S 
II 



so 



55 




CH_-C-NH-NH-C-NH- (CH_ ) 




(IV) 



wherein X. R' and n are as defined for a compound of formula (i) followed by cycfisation to fonn a 

compound of formula (I) and optionally thereafter • 

• when R is hydrogen, alkylating the compound of formula (I) so formed to prepare a compound of a 
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10 



75 



20 



25 



formula (0 in which R is C t -«alkyf; 

• forming a pharmaceuticalJy acceptable salt or hydrate thereof. 

2. A process for preparing compounds of forrnula (I) as defined in cfawn 1 that comprises cydisation of 
a compound of the formula (IV) : 



5 



40 



wherein X, FT and n areas defined In claim 1, and optionally thereafter : 

• when R is hydrogen, alkylating the compound of formula (I) so formed to p{repare a compound of formula 
(I) in which R is d^aDcyt 

• forming a pharmaceutlcally acceptable salt or hydrate thereof, 
a. A process according to either claim 1 or 2 In which cycfisation Is carried out in the presence of a Ct- 

4a!kanol. 

4. A process according to claim 3 in which the C,-i alkanol is ethanol. 

5. A process accortfing to either claim 1 or 2 in which the cycfisation of a compound of formula (IV) | s 
carried out in the presence of an alcoholic base. 

6. A process accortfing to claim 5 in which the alcoholic base is C^alkoxide in the corresponding Ci. 
4alkanoL 

7. A process according to claim 6 in which the d^alkoxide in the corresponding C ,^a!kanol is sodium 
ethoxide in ethanol. 

go a A Process for preparing compounds of formula (IV) as defined in claim 1 that comprises reacting a 
compound of formula (1!) as defined In daim 1. with a compound of formula (HI) as defined in claim 1. 

9. A process according to claim 8 in which reaction of a compound of formula (II) with a compound of 
formula (III) Is carried out In the presence of an inert organic solvent 

10. A process according to any of claims 1 to 7 wherein the compound prepared is 3-mercapto-4- 
35 bercy«^(4HT>ethyl-1 -piperaziny l)methyl>1 A4-tnazole, 3™erc^to^-(3-fiuorote 

piperaanyl)methyrj-1A4-tria20le or 3-mer<^to^3-$^uorober^ 
1 ,2,4-triazoIe. 

11. A process for the preparation of a pharmaceutical composition which comprises bringing into 
association a compound 6f formula (I) as defined in claim 1 and a pharmaceutically acceptable carrier. 

12. A pharmaceutical composition according to claim 11 in which the compound of formula Q) Is: 
mercapto-4-bemzyh5tf^ 3-nwcapto^fluoro^ 
metrryl-1 i Dipera2inyl)methyrh1 ,2,4-triazote or 3-rnercapto^&*ifiuor^^ 
methyO-l^triazole. 

13. A compound of formula (IV) as defined in daim 2. 



O S 

N ^CH 2 «C-NH-NH-C-NH-(CH 2 ) n -^/ >\ * 

(IV) 



45 



SO 
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